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rates over small areas differ from those that cause maximum precipitation over
large areas. (For a concise treatise on meteorology, see Art. 65, Ref. 12.)

A rational determination of critical design-storm criteria for a particular
drainage basin requires a comprehensive study of major storms of record in the
region and an evaluation of the effects of local conditions in the project area
upon rainfall and runoff rates. The comprehensive studies may follow approxi-
mately the outline given below:

(*0 Analyze precipitation data and synoptic situations of major storms of
record in a region surrounding the basin tinder study, in order to determine
characteristic combinations of meteorological conditions that result in various
rainfall patterns and duration-depth-area relations.

(b)  On the basis of an analysis of air-mast? properties and synoptic situations
prevailing during the record storms, estimate the amount of increase in rain-
fall quantities that would have resulted if conditions during the actual storm
had been as critical as those considered probable of occurrence in the region.

(c)  Estimate the modifications in meteorological conditions that would
have been required for each of the record storms to have occurred over the
drainage basin under study, considering topographic features and locations of
the respective areas involved.

(d)  Taking into account the increase in rainfall quantities that might have
resulted from more severe meteorological conditions during the record storms,
and the adjustments necessary to transpose the respective storms to the basin
under study, select the estimate that would represent critical rainfall duration-
depth-area relations for the particular drainage area during various seasons of
the year.

(c) Estimate the maximum quantity and rate of contribution to flood runoff
that might result from melting snow in conjunction with the critical storm
rainfall for the snow season.

(/) Taking into account the minimum infiltration capacities likely to pre-
vail during the various seasons, and the maximum contribution from melting
snow during the snow season, select the design-storm estimate that would
result in the critical runoff hydrograph for the project involved. In some
projects it may be necessary to compute hydrogmphs for two or more rainfall
estimates to determine the critical combination of volume and rate of
runoff.

In view of the broad scope of the studies referred to above it is not practica-
ble to present in this chapter a detailed treatment of the methods involved.
For information regarding studies of storm rainfall and runoff from melting
snow, reference is made to technical publications and to reports by various
State and Federal agencies. (See Art. <>5, Ref. 13-24.) It is apparent that the
detailed meteorological studies outlined in the preceding j>aragraph require a
comprehensive compilation of data, considerable time for the studies, and the
services of experienced |>ersonnel. Although the special comprehensive studies
are fully justified and highly desirable for important projects, it is frequently
necessary to prepare design^torm rainfall estimates on the basis of data imme-